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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a physiological 
state judging method and a physiological state judging 
device capable of accurately judging the physiological 

state of a driving driver in particular. :1 B A 

SOLUTION: This physiological state judging device is 
provided with a sensor section 1 having plural sensors 
carrying a current to the skin, a skin impedance 
calculation section 2 calculating the DC component (SIL) 
and the AC component (SIR) of the skin impedance 
fluctuation based on the potential difference between 
the sensors of the sensor section 1 , an excitation 
controller 3 controlling the exciting current from the 
sensor section 1 to the skin, a state judgment section 2 
judging the physiological state from the SIL and SIR 
calculated by the skin impedance calculation section 2, 
and an alarm section 5 giving an alarm in response to 
the judged result of the state judgment section 4. 







. * m 
*HI* 


















} 






5 
i 



























F4 o?vr 













http://www1 9.ipdl.inpit.go jp/PAl /result/detail/main/wAAAXbaylxDA40901 9420P... 2008/02/20 



(19)H#H#tf/? (JP) 



(12) Q 



& m & wt & m 



(A) (lOttfftfUraiW* 

#^¥9-19420 

(43)&HB ¥tf 9 ¥0997) 1/!21B 



(51)Inta. 9 
A 6 1 B 5/18 
5/05 

A 6 1 M 21/00 



0277 -2 J 



F I 

A 6 1 B 5/18 
5/05 

A 6 1 M 21/00 



B 



5 OL (£10K> 



(21)fflR»^ 


19077-172040 


(7DWBA 


000002945 










<22)dMB 


¥£7^(1995) 7 7 B 










(72)*W# 
























(72)5691* 










«»*fe«Km>'i»gaj/T»r24««j ass 
























»fwn^K0i/rtaj/Tirr24#8i «sc 














(74) imx 













(54) G89i©£**] «9WH«e«^tf±MttmeS* 



(57) [9M] 

[HUB] #lcili£<t><7> K9 W ^©±attJB*tt*lc« 

i D (s i r) z&m-tzBLm'Oyf-y 

*J»i-5a«fH»«3i:, >t-^y*gffigB2 

tttt*j)e«i5 4i:, tt«s*iji&»4ro*ii^»*i^i:r*« 



* 

sv 

•< 



•Rtt 



K 



* 

m 
m 



n 



« 

4» 



1 

<tLmfrb&l94>t'-y>x%®<nW.Tfcrfiftk#i&!$.tt 

k*ffiz-Z>~k k 1" 5 £JHK«M£tt„ 
»l<Oii:Bit^(7)±#IC «fc ») BS«vSrt)J$-t-5 r k k 

5W*«2E«(7)^attffi*lJ^So 20 

ffiU XI4«B8M&#fi<^Tftw#l§^£ ! M£1-£ ^ t 
*¥t®. k ? $ fjf #5 2 Eft(7>£Jl#ffiMgEtto 

[£WWf£*H4tftW] 
[0 0 0 1] 

[0 0 0 2] 

•a-, h-7-4'«D¥f\c-§im& (gas 1 ?) <onfe£Q>-L-kL 

WS-T5„ 40 
[0 0 0 3] 

(4, \,^hh&®&m&*Uft<DB-i?;£.feX£< 



ffl¥9-l 9 4 2 0 

2 

L^L. -tw&tt, -ftcDgig 9 t I4£4 *) . ggffiT 

»lcfKoTI4tMt>5c^tV^^v>^St*?flB#, IK*£tt 
<«St-fS. K7^f^l4^ili4<teTLTV>-5lc 

14, XattWBSK* C 5 J: 5 4¥«i4JfcB1ST t I4S4 

[0 0 0 4] X, RiS^**rii^tt1-B#0>**RfB. £ 

XhZ>. ZtoZolzwmftoh'yJ'Vt&tttQimftm 
m)i5^3i5<^*jfe©~(3»l4, loco£JHf$8T- 

4r*l9J1- 5 r £ I4T?#T , K7^<<n£a#fiia£;DT 

a^jicm-f 5 r k t^nmxhho 

[0 0 0 5] {EoT, #3PJI4, r<Oj;54t**»raS 
[0 00 6] 

>x$tib<omfci&ftk&m&fti)>b±mftnt:nfe-t5 

[0007] *«M«)*fe&tfiHU4, \*"-rtii>'&m<n 
4<, K1tic#<0^alSat LT&Jt-Ofc'-yv;*.!; 

(J5IB9, ^7^7, SrasiJLTWS 
51Gf ©^a^JBli(£:i:-ca«J4»t£:S:S5r t^ 5 

HT-4^tt^<"t#i4, assrBfe^i-smsicgferio 

[0 0 0 8] 



(3) 



1 9 4 2 0 



(OfiM^ (S I L) i^SMfl- (S I R) 

&j»-Y>e-y>*g£iiSi5 2<t. i fr(b<n&fit 
^(Dmnnmzmm-tz&mfflWfli 3 1 , > e- 

**V*#ffigB2-CSttJ£ftfcS I LiS I RA^4W 

fife, Vf-y>-^S[thiSi5 2^t5K>S I Lt S I R 

<»l+*%m.<F> Y7<< fy/aVfa-^ 6 (XI4EC 10 
U) icggu 3>t°3. — * 6<OC PUT' YyJ s«T>£. 

Si£U «£*SllleB^T*e££->*xA7£ftiiKip 

[0009] &ie, «-aJico^ri¥»iicgiB^i-i 0 t 
-f, -fev^Ki, SiSfl^iiS-rsaiS (rrr-14 3 

Sitt^lr ; fi'1-5-fe-^f-SBwa>!rroBffi^(l2~El5lc^ 20 

-To 

[0 0 1 0] m2\C7ji-r±>^l Ate, K7-f^fflO 

suWitt^fes^/w h i 2t>mrtbix. i 

2IC*»:i 3#&tttte>4x, ^o-yi 1 c7>rt{|iJ<D#f 
2 14a, 1 4 b tfS, GHffi) gjj# 

Id 1 fl©^S 1 4 c A5Hft»t fjft-CV^o -</U M 2 14 

<, ffl--Ctffi*iC^*T'^5ct PlCftoTV^. r(D 
^n — 71 l £ Ky-f ^fiMfeftfi, 3(@»«1i 1 4 30 
a, 14 b. 1 4 clii-f £&«ro0f;£${4lc8fl41-5 
r irieftS, 

[001 1 1 I3»t 1 B 14, 1 3 
fc-^l-H 1 2£1rr5&T-H2<^-g'iPff-C£)5# > 

V s ■ J~2 A • sincot 

= J~2 | Z | I o 

=2 | Z | A Io 

=2 | Z | A I, 

= 2 | Z | A I o 

= 2 | Z | A I o 

= I Z | A I o 

= I Z | A I o 

= I Z | A I o 
*^X\ u—;<X7 j >\,$ (LPF) I 
0) (Kftffl&tittZMilil-Zt, %<n\Ht>XhZ>Bi.fe4 
>t'-?>xmih(r)\M-ifiil&ft (S I L) 14, 
S I L = A I o | Z | cos 0 



1514, #f fbSmiC^«-t-5^l4ft< , fifeWftlC 

g;&T'£54 3l.:LTt>4v\, 

[00 1 2] H12 tm3<T>±>^\ A. lBHt, lr*f 

fisj-efeaas, ftbron-sjBifiiSB^i lts, 

B4tt&&iM£M&£ L/h0K-fc9, ^<0-tr v-y-gfl 1 C 
14, *fr 1 3tt#0X/U M 2^Sl-^fc9IC^*L, 
3f@<omffi 1 4 ST&ltfcSiJflXA- h 1 6 fc±g&*i" Sfc 
9lcglF-f54 9!eftoT^<5 <> H5filK*a£8Bffi£ 
UfcfiSjT'fo'P, wW-lr^f-asi DT-14. ^/H-12|:* 
ft 1 3 i 3 Iinti l 4 tfttfl-tt ibit, ^H2 
IC|gff1-5Z irT-, 3|B^«1il 4AS«lil»*i-5. {& 

l, 3 m<nm.m 1 4 <n ? *>, 1 <icom*si4*# 1 3 con 
fiflicKtf+it&jxTvs. rn?>w-fe^f-a5i c, idt? 

t, 12,1 6l4S^W1h-rX|C!{i^^^-f§ 

*>, g]4Wir>~msi CI4, ITFI3MU 8tT£)i< 

ID 14, IfltL, ♦H^-S:«ntf§g*-C#5J:5lcU 

[0 0 13] w©*5fc*>1rfflJ**ttfc§g*U tt« 
C T&JSieilltt 6 r t T-&/SJ-1' > f-^ V* £ ft 

* ww-aijsa^gi 6 &#fjg LTmw 

i-5o SJSi' > f-y V* Z £ Z = | Z | £ * (-j 
0) CffiL, " (-j 0) I4SM§«£*1-] „ O 

SClC*5^-Cy"2 A -sincot c7>IE5£$[£3i§£ U Curr- 
ent driver-C'V~2 Io - sincot W^ffijjUc^^-f-So - 

s 14, 

Vs =/"2 | Z | Io • sinUt- 0) 
(Mixer) lei Qft*-*- Sir, ^rofcb^ttWTo 4 5 1- 

ft^o 



•sin(cot— 0) • 7~2 A-sincot 

• sincot • sin(cot— 0 ) 

• sincot • (sincot • cos 0 — cosco t • sin 0 ) 
(sincot • cos 0 —sin co t • cosco t • sin 0 ) 
{cos0 • 1/2 • (1 — cos2cot) — 1/2 • sin2cot • sin 0 } 

{cos 0 • (1 — cos2co t) — sin2co t • sin 0 } 
{cos0— (cos 0 • cos2co t + sin2co t • sin 0 ) } 
{cos 0 — cos(2cot— 0 ) } 
14 9 cos(2cot — 



ft) ^JeSS. Eld, /^/<x7 4Ar9 (HPF) |c4 
9, &m4>V-#>xv>ffl!&fKft<n%.?fofjSL$} (s I 
R) , 

S I R = A A I o | Z | cos 0 



5 

[0 0 14) {&u m^mm^^xit. *gs§. l 

PF, HPF(4CPUrt©rv*A-g|g|c4:»m<<\ £ 

4 xU&n 2 \*. ±Ett»«aiCttl\ 

•9- SB 1 ^©SfSMffl^T + o ^HibTXT'X'^m 

L> A/D'3c&Lfc&. CPU£R9&* % CPUrtSB 
T'Sgi&JI&r/LPF&gU S I Lffl$rft5„ X. S 

I LftJF^feHPFlcfcO, S I R&JgSrttffi-J-S. H 

k. f-^tttaic i i? s i r<d4 >/<»x$t$LB$:mn 

U S I R-f >vvt-*©ai^$i&£;#tf>5 0 r©W9iJi 
£ *aS^H 7 © 7 p -g| K*f. 

[0 0 15] («T. STtBS-f) 1 

■C, S I RifcJ&i'j tf-^Srttmu SIR«#&U£ 
gtij-fS (ST 2) . fcl^-C, 3&#iS^IC*fLT^«>£ 

<DXy4* t"<^5rSx.TV^^5r^J^-rs (ST 
3) o jg^T^sftb. ^u^uraS8^5U>^T 
4»if5i»«r*WtL (st 4) . rJi#YES4&, tfffi 
©ft*ffi£f-;? ifg;£L (st 5) . tr-^ms»o 

»/MUrSt*>±#9J:Lfc (ST6)t, S T 7 K# 
5o — ST3.R.U : ST4;4SNO©JS§"gi4. S T 7 |C 

[0 0 16J ST7T*I4. {£.¥—9) l-o^ 

TST2~ST6K)*aa5:ffofc^ : S : ^?r*IJ^L, 

STST'lil^ScOf-^^r^^Vh-r?, (SIR 
Jig) . ST9-CJ±2:*,±^i9 fc t-^ tco^S:fi#at 
U -t©lg*§£l#«lc:Wt-5 (S I Rfiffi) , ST 
1 0 X'\±tL%±.1)> <0 frh $-C-©B#fffl£ l 

[ o o 1 7 1 mmrnvm 3 it. •fey-y-suiTi^^j*^ 

r £ T\ If -CtjEflfcKfHH-Ct 4 J: 5 1- Lt 

£ -It 5 w k «Tfg £ ft 5 © -0. fi»B*ft* "Cft «PM *tt 

[0 0 18] SILiSIRA-btlMSrfllStS^ 
<§¥US£g|5 4 14. ifcWIIHafCi'SV^T^aroWSSrfToT 
v^a. S I LI4, ISAlctD^ift-t-Su-v^^fts 

*»p>iaiia-t5isaT»±T»-*-5. s i R&ff?f±fla 



(4) 1$n?9- 1 94 20 

6 

ffiT-ii-n'bw«iJf^aim«s^fi<ft5 <> x. sir 

'>LTV^li:?r/Tt (12 8© (a) #«!]'„ Kl±©r 
£7J>lb. SlLU^KOa^ S I R©-f>X/^i 
g. St/S I R<r>'(>'<J\'*f&g.<» , £Wi$:®.3*&t>ltX 
3fffi-fSZkX\ K7^<©£3I#ffil4ll8© (b) Id 

*i-i5*8aaica»J-Wsg-*-iri:is-e#5. fa 

U 08© (b) Icfcl^-C, Thl±^*SSL/cHfl-C 

10 &>5 0 

[0019] 08© (b) ic*jv>t, r^jgifAn^tij 

14, S I L#T»0(GJfc*>0, S I R«g (S I R f ) 
tf^iMRjELfcBHI (Th) i.*)t'b£<. fioSIR 

m&&mto®tn\z»>zm&X'$>z>o w*>. nmxam^ 

ftT*$>5 0 

[0020] rM5SI3i^ffij 14. s i L^TI^ffli6jl-*) 
9, SI R f d!Th it) RoS I R«gtf5}g< 

20 >pmm^ibzm£x\ %.mm±M^JTfa~-m&Lx\,^ 

R«*;W£<, ^t>*5ff^*) UT^5tt*-e*> 
So r&$£ttttJ (4. s I L*«TI»flifiit*)0. si 
Rf ^Th J:"? tA#<. los I R«S*sJiJPfIi6]lc: 

[0 0 2 1] rKSH^tSlj (4. S I LtfTPMUftlC 
*>9» SIR f ASThit) tA#<. l.^S I R«S*S 

30 X. RK*tJ(i^tt»-Cfc4. r«8RM^«^J 14. S 
I L^ 5 ±#M|p]ICfo f . S I R f ^Thit) fc/h£<. 

los i RmmfrmmMft\zhzm-$x\ nmm\*&^ 

[0 0 2 2] rfSlgfttij (4. S I L*J±#«IrJK*> 

0 . SIR f #Th±t> t/h$<, BoS I Rmmm 

ifo5 0 rjtB|6i±^fS[ (t&IIEttli) j 14. SI L^±# 
40 ffilSjlCfoO. S I R f ^Th £<9 tA#<. £oS I R 

±©^|6] -fS] o T 5 T* h 5 o 

[0023] r jtmgTttis mmmvm j 14. s 

1 L7j5±#ffl|6]ICfoi5. S I R f ^Thi"5 t>*# < . 

©dta^-C*. ^icilte+lcfel^ftmrt rftflKttttj T- 
50 fet). §^§155 (I31#BS.) (4. fl^ttf K?<Y/<^flB 



7 

#!B<75t£lig|8£3gU «Bftflg4'IX<R»>*tt$r& 

[0 0 24] iteoj; ? /jt«S«a©ft«:«S:H 9»t5 
01 0£07n-iaiC^-r o £-f, ST2KU J&flM 
Vf— y>xJUH«2a»e>S I L<i££l+. S I LfitW 
timW-m (S I LV) SrSttJ-f Z> (ST2 2) „ :ht 
fftfLT, Htif5LfcJ;^lCS I Lj£ff^P>W'<X7.< 
yu*K.fc>J S I Rjfi^SrttfflL (ST2 3) . 07^7 
p-Hlc^-f-J; 5 ICS I RStJgjS^e-^&tttHL (S 
T2 4) , SI R«g^^tB-f5 (ST 2 5) . -t L 
t, S I Rg&aftlWJg (S I R f V) ZWtii-fZ 

(ST26) . 

[0025] ST27 T*l±, LfcSIL V;5S±#NS 
[B]|£fc5tf>ri>£rtlJ£L, NOftf>ST 2 8IC, YES/i 
b S T 2 9 {C&fttZo S T 2 8 T*li > gtti UcSIR 
fV#HMt (Th) iUfctvvMqiJtU :WN04 
P>ST3 OtS I R f V*s±#fI[RllCfc5roi6^J^L. 
YES*t)ST34 (WKMttttffi) tU NO/ibS 
T3 5 «SIK^ffi) X, ST2 8f, YES/i 

f>ST3 IT'S I R f V/SU^^fticfoSro^WjSU 
YES/^ST36 (&BA±#«0 t L, NO&ibS 

T3 7 (ESfiT^te) t-rs. 

[0 0 26] S T 2 9 T'li. IJffl Lfc S I R f V 

(Th) J:5:*:$vvWUJ£U r^YES/if, 
ST 3 2T-S I R f VriSi^filcfe^WJH^U Y 
ES/j:bST38 (SSSSilflnttli) tU NO&ibST 
3 9 (S^Sftli) if 5. X, ST2 9T\ N045) 
ST3 3T-S I Rf V^±#ffi|fiHC*>5K»^J^L, Y 
ES^?)ST40 (iS5$S3S#lB) iL, NO<C?)ST4 

[0027] ws^arosij^ji lt, m 1 1 ic^-r 

^W^IiSr^l-StWCfcS. *1\ ST51T-SI 
L, S I RA^tB^ (AL) , ^F^^ 
(SL) 3r#-5„ fit. AL, SLfi#lC0< (AL, 
SL) SlOT'fcD. QLVLifi'bZWZi!1tm&t*tii<B. 

^F^WV\ X, ALIC*t-f3|!{if£Tha, , Th 
a,iL, 0<Tha,<Tha ! <10tt^i*|:, SL 
icit-f .SHttfcThs. , Ths.t-fSo 
[0 0 2 8] ^t'ST5 2T'li. AL^Tha, <t 5 'b 

ttffiir^M-TS (ST 5 6) „ NO/.C P>fctCA L^T h 
aaiiJ'h^l^J^L (ST 5 3) . NOfc?>IEI.:SL 
7)iThs, .fM^^Tl^J^L (ST5 4) . :^NO 

ttt>4 74 7^mtmmL ist57) . yesk^ 

(ST5 8) „ X, ST5 3T'YES 
/if>SL^Ths2 JZ^^^V^^JSL (ST 5 5) , d 

htfNotehm^km-ix^zvtmtnmL (sts 



(5) #ffl¥9-l 9 4 2 0 

8 

9) . YESfte>jtBiiSfiTLA»ltT^5**fcti]»i- 
5 (ST 6 0) „ 

[0 0 2 9] *ttliSrWS Ltz'&, S T 5 6 <D#fgf2il 

1-5 (ST61) s ST57, 58. 59 <Z)##fSl±£ 
£T'fc5<0-C\ #lcf5rt,L^l> (ST62) „ ST60 

(ST6 3) . :©K7-f/<«3o^l ($£, * 
10 tf. feEft) li. «SJxlI««^>^xA^|C3S^^ 

I o o 3 o ] ® 1 2 ii, nmzmteftm'pn&.fiH > t- 

-y^Srtf-jfflL, SILiSIR?:ftilU /7 7ft 
L)tt<7)T*fc-5o x-^lil 5g>ftroffiT\ ^x-^^ 

T, Eflfl (1) T*li, S I LW"</MH£<££LT*i 
20 9, S I R<Offlm*Sf*&¥l-a»ttTi£4>LT^5 0 % 
ot, EPA (1) li, tlLO^ttiffc!), :©E 

[0 0 3 1 ] Efffl (2) SIL^;Hil#L, 

s i R<om%immm¥&X'misaL, u-c 

t>5 0 ftot, Era (2) li. JtBaMSTLTt-C^i 
R«t*oTV^*«-C*>9, r<DEraw&¥g|5-C- 
tt«R«KAtt-t5fcfco-C#-CV*5. Era (3) 
S I L W</HiiSJ^**-C, S I R^ffimSAiHSv* 
30 £T*fc3 0 COTfcfc, EH (3) |±, RftlCfctf. EH 

[0 0 3 2] EFfl (4) T'li. S I L l"<MJfiTL, 
S I RWmgyfijKll±#LT:fctK ;©Effl (4) It, 
gB;4S'>L±#L, iE**U"</Pjfi< ICSoT^S^ffi 
T**>5<, Era (5) T'li, S I LU-</H4±#L, S I 
RwtHa*S«±^'9i«<^v\ r^Era (5) li. St/ 
JfcBaM6TU&*>TJ8!>. ^-lejliismttt^ r t/i<« 
B^-^lcffiTLfc«SST*fc5„ 

[0 0 3 3] Era (6) T'li. S I L^/HilTL, 

40 s i Rrotti3Uian±*iAi]L-ci^5„ roEra (6) ii, 
^BtJ5±#l, 5R3fil«'bS5o-C^5*t<B-e*)5. ±EE 
ra (1) ~ (6) X% WlH. £|5fc<OE#£1-5 

t. Era (i) , (e) Era (2) , (4) i± 
Era (3) , (5) ttfc*aMft*-e*>a. 

[0 0 3 4] 

vftaaws* fen, v ^-rn t i 5 ic 1 

r><n±mfe&<n*X''±mftm&nfeirt><n>X'l*t£< . 
50 ^w^jS-r^f-y^^^ibwttsiEfig^t^aEfiK^lcJ; 



(6) 



1 9 4 2 0 



9 

*)±mikmzm£+ztcv>. te^* <n ~ (6) 

(1) &®'<>e-y>x£*^-!7-tZ,tzVT\ 

(2) £JilB6£<J£v\ CSJxtf. JtHttT, 55© 

*5 3. Z<Dtztf>, «»a#^&»*«)K9 10 

(3) fewSffliLT. #J;itf, K4ft$f^Stt«OK 

-£-t"6„ 20 

(4) teWJ^ffltLT, K^^^atttBfc&CT, 

(5) ISAtrtfCiftfil (^OttjHi«*±*Bifini 

■can tivx-*<, Hg^icsstL-o^^ti (*t>fe 

(6) w^tf^jK-ya^ro***. y?^ 

^^ = ?iUt^fflf§5„ 30 

[0ffitf>ffiiiifttfcW] * 



10 



[02] mmmBm<n$iWt\ztovt>-z>-v-&<nmm<r>- 
[§3] mmmMm<o$imciirtz>i*>-y-n<oMm<om 

lCgiJ0"J£^-rig]T'$>5„ 

[16] PI^MiJKIBwJSBlciB^-CAJt-ryf-^^^ 

[an si R&Bfrbs i R©ma**«r*tiii-3» 

[0 8] SIL U^KO^tb, S I R<Dy(>si/UXM 

[0 9] 5feattffii«:^a-!|sj^i-Sftia*:*i-7n-B| 
[0 1 0] H9(Cig|< 7n-|g-C*&5. 

iiaii] vy4'<<Dn&<»ftm*nttztm*7F-r 

ya—mx-hz. 

[012] ^Wjlte^^ro^'Ot-yy^lcS 
-^TgttjLfcS I LtS I R0^77t*fc5„ 
[ft#CDtftl£] 

i -trains 

3 fflSftJ$a5 

4 ttftiWJtSP 
5 



1] 



ft * 



3 



AMfflttJB 



T 




(7) 




im&] 



atn a I 



T 



V"2l0 sio Aft 



o sc 

( 20 Hi ) 




Correal 
Driver . 







r 



I Z I ftlo <coa0-cos<2«it-6M 




LPF 



Differential 
A.p 



.Electrode 0 
] Skin 



Tissue 



Z — I Z I f 



' — HPF 



-O SIl IIo|Z|eoa0 



* SIR AAIo | Z 1 cos 6 



[las] 



(d) 





S I R < fa 




S I LTIft 






S I L_Ji# 









S IR«S<Th 


s i R*ae>Th 


S I R*R*tfflo 


S I RH*A'> 


s i Raatitiia 


S I R«&*4> 


S I LT» 






if LTv»*tt© 




S I L±» 











(8) 



ftfflW-9- 1 9 4 2 0 




[Ell 0] 




StSLT^T JtHLTUT KBLT^T JtBLT^T 

^R«*<*ttLT A, T 

STfc^tfc® «^^-5tttB LT^-SflfcS £T^-5«t<B 



(9) 



ftfflW-9- 1 9 4 2 0 



[09] 



c ) 

x. 



-ST21 



ST22- 



(S I LV<D*tB) 



4 



s i RM*©*m 



(SIRfVOfctft) 




-ST23 
-ST24 
ST25 
ST26 



ST28 
YES 



ST35 ST36 




[012] 













a. 



0 3 40 3" 

T*ne(frun) 



<1> «*> <3) (4) (5) (6) 



(10) 



- 1 9 4 2 0 



[Hill] 



ST56 



ST51 



S I L. SI 
*H*K)KSL) 



ST57 




0<ALSI0 
0<SLslO 



0 <Tha,<Tha»<10 



YES 



NO ST55 




YES 



ST58 ST59 
\ | YES 



turn 



NO ST60 

M 



ST61 



ST62 



ST63 

\ 



7DV h^-v^l&t 
(72)?gfS# flj- 

#t±* A p > 7 4 y iff i v * ffl 5EjJr 



